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(57) Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem 
that it is difficult to lower the cost of a 
semiconductor light-emitting element of which power 
consumption and operating voltage are low. 



SOLUTION: A buffer layer 12 of a composite layer 
structure, where a . plurality of first layers 12a 
composed of AIN and second layers 12b composed of 
GaN are laminated on a substrate 11 composed of 
low-resistance silicon, is installed. An n-type 
semiconductor region 13 composed of gallium nitride, an 
active layer 14 made of gallium indium nitride and a 




p-type semiconductor region 15 composed of gallium 
nitride are formed sequentially on the buffer layer 12. 
An anode electrode 17 is provided on the region 15, and 
a cathode electrode 18 is provided on the substrate 1 1 . 
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Hit *aoiaL«wttLT«*"rs. 

[0 0 18] «2©tltLTO» 1 ;- KM1 8 a. 

5(? ^#«z»ar-6. 
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[0 0 19] mi KSr^ffigBBKffi 

[0 0 2 0] ^^ftW^WfiMJt^^-Kirintf, 
( 1 ) 7-f 7l:lt^Tf L<tax ht^Olo 

Tfe^o ZL(Dtz*b, GaNJRJBJt^-f *-K0>a;* h« 

(2) StSl l^y'jD>t*^OT, Sfil lrt^ 

•J zJ>7&>£l*&g1£ 1 nc h^>v?X*, y>r*-K» 
31^2 Ott, P 2 l(Otl:EI 

(3) M3tt*tt*«A»-e*0, a^^S^^R^ftf^ 

(3-1) SflU l<&-#<D£^c»ffcSft&A 1 

1CDJB1 2 aRtfGaN*6J*SS2«IBl 2 
b<hWiS&I^bteA777il 2^\ 5"U:3>*>& 
fiK^a^l 1 Oli»*tt*rA*fffc9l#IB<Cfc3WT* 
A + 7 7 7l 1 2C0— jj0)3m\Z. nM*m& 
ffi«13, gtt«14Rtfp»#*#(Wl5*^ft5 

Z(Dfz6b. GaN*¥»ftfi«10 

(3-2) AlN/i^«Il«)gl2aStfGaN^ 

6S^^20i 1 2 b^saai^nt^A^^Ti 

12^^LTM^10^MTSi, ¥ffttfM 
10©¥Httffi<ft*. BP "6. 3 
l l <D~ -ftommiz, febGaN^MWt:J;oT 
i«Snft^y77i*»*Lfc«^ / , J3>tGa 

fttf, S«l 1 tGaN**»#«*l otomi:->u 
n^tiDft^ftS^JtttW/hS^A 1 N^SfifcSfli 1 
CDS 1 2 a&GaN^6ft««20| 1 2 bch^tS^B 
^e>ft6A777ll2^aiTV^fc6, GaNS 
1 O&W-Mtiitf&KU&o Z<D£?\Z. Ga 
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(3-3) 7<k*V--KMl 8£CD 

ffl\Z. 1 7©«fi^*V-HiIl 8<Z)fi 

HSffil 7t»y-HMl 8tOlBH*»#*#l 6 

», K*^77-f 7*«*fflL&»*^*- Hi: 

V-K1I1 8 6©Tl©tli:»i«a 
ntt^fcft, 7/-KS1S1 7**SrtV—F««l 8 

(3-4) A'y7 7ll2 Kd*ftTt>*A 1N*6 
1 CDH 1 2 a Atlf)fn*bS7A¥A9ft h > 

^9 Bl2Otttt(0I|*S:«l«:d:^#«). EP%* Al 
N3&^6l«*» 1 (DM 1 2 att*fi»tt£WLTV>5 0>T, 

,tu cn&s<MntA777ii2(DSWii 

A I Nft>&a*ttft<Ofll 1 COS 1 2 aa>»*an*mt> 
0, I^Sl^S 1 2 a*WttS*t*GaN*6tt 

(4) ifill tGaNWSSl O&^KSff 
><&J»ie3I»*£G aN , OS»*»«»t«**<«ii'r 

HTH A777I 1 2*<GaN)5^«5S2(DlB 

1 2 btcn<k0t>!»*3[«»O'i^^A 1 na^&js« 
ib 1 (dm 1 2 a t&m&mfrzi&zw* ;^7tI 1 

2 05«i»5B«»«:Sfil KD»Ba»RiGaN*»# 
««1 0O»»3I«»i:©*niia)«[tT*Ci:^T* 
40 zcDfzib, :(DA>v77i 1 2(:J:oTlSi 1 £ 
G aNMMi 1 0 &«>KMfllKa)Si:SBf«I 

( 5 ) '&&<DVy r -i T&mZitim Lfc«*«^FlCJt 
A V - Kii 1 8 ©M^*8l:ft5. BP'S* «E* 

fc0>C0-«SI»£bTn 1 30-gB^®m 

Sit, ^ ©BlBLfcn 1 3 

50 mT\t* ^V-Htffi»«ll:<^(!:^7M> Rtf 
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[0 0 2 1 ] 

(1) mm i i ^m«ga->'j3>eww^^s->'jr3 

(2) ¥2|tt:ffi{*:l 6©§H<Z>®«fl5£g|JS0)j < hjgK 

(3) nM¥B{*fc®l 3, ffiftS 1 4RZfpM¥m 

[0 0 2 2] 

mm±.v>mm<D*imm ^miz^tn^i&tfiRzfm 
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[13 1] *%W<»mMMmz'&z><7)ftyty'lj— 

[12] SlcD^ft^^-F©^!!-?;*)*. 

[0 3] »«lc¥^f*5^7!>*^2tt£¥^{*3£g£* 

10 GaN«*SM« 

11 v"Jn>m«Sa*^B)c;5.StS 

12 Ay7 7l 

12a A I N*»e>fScS!B 1 (Dl? 
1 2 b GaNA>6lS5i2©I 

1 3 nM¥m#m® 

1 4 

1 5 pffiJ*j£<*fUf£ 
1 6 

is yy-Kil 

19 27V-H1 
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[12] 



16 < 




a 12b 




[0 3] 



13 14 15 17 19 




7D> h^-->*CDi^# 

(72)fBB^# «nd (72) 589m ««! lEI^ 

1^5mSfJ^m4bffHTi6#3# lU3BJH¥J»ltTa» 3 - 3 - 1 it>-V'J 
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F^~A(#3t) 5F041 AA24 AA40 AA47 CA33 CA34 
CA40 CA65 



